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    Direct injection system is a very new approach to increase the performance of Internal Combustion Engine (IC engine). The main objectives of this project are to increase the thermal efficiency, total fuel consumption, etc. A single-cylinder engine was used to study the potential of a high-efficiency combustion concept. Tests were conducted by 100% Diesel at constant speed -1500 rpm for varying load in Variable Compression Ratio Diesel Engine.  
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1. INTRODUCTION                                            
In this civilization world, many technologies are invented by engineers, who those try to reduce the human effort and save the time. One such invention playing a vital role in our life is automotive vehicles. These automotive vehicles are powered by a system called internal combustion engine. Without perfect power source it’s much difficult to run the automotive vehicle. So these internal combustion engines are considered as heart of the automobiles. Many engineers try to improve the performance and efficiency of an internal combustion engine, to improve the overall performance of the automobiles. 
1.1 Heat Engines 
A heat engines is a system that converts heat or thermal energy to mechanical energy which is used to do mechanical work. In this civilization world many technologies are invented by engineers who those try to reduce the human effort and save the time. One such invention  playing a vital role in our life is known as automotive vehicles 
1.2 Internal Combustion Engines 
An internal combustion engine is a heat engine where the combustion of a fuel occurs with an oxidizer in a combustion chamber that is an integral part of the working fluid flow circuit. The automotive vehicles are powered by a system called internal combustion engine. without perfect power source it’s much difficult to run the automotive vehicle. So these Internal combustion engines are considered as heart of the automobiles. Many engineers try to improve the performance and efficiency of an internal combustion engine, to improve the overall performance of the automobiles.    
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1.3 Types of IC Engines 
In current scenario, spark ignition, compression ignition technologies are most commonly used in internal combustion engines. Spark ignition is for high octane fuel and compression ignition is for cetane [1]. Both these engines have separate disadvantages and advantages. Our aim is to combine both of the technologies to get better performance from previous one.   
 Compression ignited diesels have long been the most efficient internal combustion engines. However, diesel engines are challenged to meet the future stringent NOX, PM emission regulation at acceptable cost. So we use one of the very new technique to overcome this difficulty [2]. While injecting the petrol in compression ignition mode it reduces the NOx,PM,CO2, and improve the thermal efficiency of an IC engines [3].  
The objectives of this paper includes conduct of performance test on IC engines, simulation of performance of engine using DIESEL RK software, comparing experimental and simulation results and optimizing parameters for increasing efficiency of the engine. 
2. DIESEL R-K 
Diesel-RK is a software for calculating internal combustion engines developed by Bauman Technical University (Russian Federation) experts. It has been used by many facilities specializing in research, development, and production. Diesel-RK software used a multi-zone fire model based on the mixture and combustion model of Razleisev, added and developed by Kuleshov (known as Razleisev-Kuleshov model or RK model) [4]. The RK model  has  taken  into  account  the  parameters  affecting  the  process of mixture  creation  and  burning  in  diesel  engines  in  detail,  such  as  fuel supply law, shape of combustion chamber, shape and distribution of spray, type and intensity of tangled movement in the cylinder, the impact of spray with the  combustion chamber surface, the  interaction between adjacent sprays [5,6].  
3. VARIABLE COMPRESSION RATIO (VCR) ENGINE 
The standard available engines (with fixed compression ratio) can be modified by providing additional variable combustion space. This is done by welding a long hollow sleeve with internal threads to the engine head. A threaded plug is inserted in the sleeve to vary the combustion chamber volume. With this method the compression ratio can be changed within designed range. 
The setup consists of three cylinder, four stroke, Petrol (MPFI) engine connected to eddy current type dynamometer for loading. It is provided with necessary instruments for combustion pressure and crank-angle measurements. These signals are interfaced to computer through engine indicator for Pθ−PV diagrams. Provision is also made for interfacing airflow, fuel flow, temperatures and load measurement. The set-up has stand-alone panel box consisting of air box, fuel tank, manometer, fuel measuring unit, transmitters for air and fuel flow measurements, process indicator, load indicator and engine indicator. Rotameters are provided for cooling water and calorimeter water flow measurement. 
The setup enables study of engine performance for brake power, indicated power, frictional power, BMEP, IMEP, brake thermal efficiency, indicated thermal efficiency, Mechanical efficiency, volumetric efficiency, specific fuel consumption, A/F ratio and heat balance. Lab view based Engine Performance Analysis software package “EnginesoftLV” is provided for on line performance evaluation.      
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Table 1. Specifications of the engine 
Product single cylinder, 4 stroke 
Engine 
Make Maruti, Model Maruti 800, Type 3 Cylinder, 4 Stroke, Petrol (MPFI), water cooled , Power 27.6Kw at 5000 rpm, Torque 59 NM at 2500rpm, stroke 72 mm , bore 66.5mm, 796cc, CR 9.2 
Dynamometer Type eddy current, water cooled, with loading unit 
Piezo sensor Range 5000 PSI, with low noise cable 
Crank angle sensor Resolution 1 Deg, Speed 5500 RPM with TDC pulse 
Data acquisition device NI USB-6210, 16-bit, 250kS/s. Piezo powering unit Make-Cuadra, Model AX-409 Temperature sensor Type RTD, PT100 and Thermocouple, Type K 
Temperature transmitter 
Type two wire, Input RTD PT100, Range 0–100 Deg C, Output 4–20 mA and Type two wire, Input Thermocouple, Range 0–1200 Deg C, Output 4–20mA 
Load indicator Digital, Range 0-50 Kg, Supply 230VAC Load sensor Load cell, type strain gauge, range 0-50 Kg Fuel flow transmitter DP transmitter, Range 0-500 mm WC Air flow transmitter Presure transmitter, Range (-) 250 mm WC 
Software “EnginesoftLV” Engine performance analysis software 
4. PERFORMANCE ANALYSIS USING DIESEL RK 
Data recorded during performance test on engine is taken as input. Data is entered in DIESEL RK software. Then the engine is simulated at different loads. Parameters optimised for best efficiency. Experimental and simulation values are compared. 
 The engine specifications are modified and simulated in the software to obtain the maximum efficiency.  
  Fig 1. Engine Parameters in Diesel R-K 
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  Fig 2. Fuel injection system in diesel R-K   
  Fig 3. Brake Power Vs load  Figure 3 is the graph between brake power and load for both experimental and simulation values. Both the graphs are compared. It is observed that both simulation and experimental results show approximately similar values of Brake Power at all loads.          
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  Fig 4. Specific Fuel Consumption Vs load  Figure 4 is the graph between Specific Fuel Consumption and load for both experimental and simulation values. Both the graphs are compared. It is observed that both simulation and experimental results show approximately similar values of Specific Fuel Consumption at all loads.  
5. CONCLUSION  
Preliminary single-cylinder engine tests have been conducted at 1500 rpm using Variable Compression Ratio (VCR) engine to study the performance and emission characteristics of gasoline at low injection pressure. Use of  Diesel R-k software, it is evident that; Maximum mileage is obtained at minimum specific fuel consumption point and the performance of engine is maximum at the point where Brake Thermal Efficiency is Maximum 
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